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SITE MAP
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MULTI-PHASED INVESTIGATION

Phase 1
Alluvial Aquifer 
2012 – 2016 

Phase 2
Bedrock & Alluvial Aquifers
2015 – 2017 

Phase 3
Refine Conceptual Site 
Model
2018 ?
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CONCEPTUAL SITE GROUND WATER MODEL
Generalized Cross Section Through San Mateo Creek Basin

5 Miles

Arroyo del 
Puerto

Ambrosia Lake Area

Homestake
Mill

SOUTH NORTH

I-40

A A’
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CONCEPTUAL SITE GROUND WATER MODEL
NORTH

San Mateo Creek

Surface Water 
Recharges 
Alluvium

Alluvial Ground Water 
Recharges Bedrock 
Aquifers Draft – For Discussion Purposes Only

Ground Water
Flow Direction



HISTORICAL STUDIES ON
URANIUM MINING IMPACTS

 1975 EPA study
 Ground water contamination discovered

 Sources – mine water discharge and tailing 
seepage, ion exchange plants

 Perennial flows created in creeks/arroyos

 1981 and 1986 New Mexico studies
 Alluvial ground water exceeds standards

 Mine water discharge rapidly infiltrates and 
saturates alluvium

1975 – Ambrosia Lake Area

Rio Algom
Mill

Phillips
Mill



Artificially 
Created 
Perennial Flows 
Observed to 
Reached 
Homestake 
Impoundment 
(EPA 1980) 

MINE WATER 
DISCHARGE

ROUNDY RANCH
Dams Much of Flow for 
Cattle Forage

HOMESTAKE
MILL

Tronox Wet Mine

Other Wet Mine

Cliffside
Mine

Section 35
Mine

Section 33
Mine

Section 30
Mine

Section 24
Mine

Draft – For Discussion Purposes Only

Rio Algom
Mill



New Mexico
1978 Alluvial Well

Locations

MT. TAYLOR

Milan

DOE Anaconda
Bluewater
Mill Site

Phillips
Mill

Homestake Mill
NPL Site

Rio Algom
Mill

Draft – For Discussion Purposes Only

San Mateo Creek
Basin

Roundy 1

Otero 1-4

Sandoval 1-3

Lee 1-2



SUMMARY OF HISTORIC 
MINE WATER DISCHARGE QUALITY

Comparison to Alluvial Background Water Quality

Contaminant 1981 Mine Water 
Discharge
Ambrosia Lake Area

1981 Mine Water 
Discharge
San Mateo Area

1978-80 San Mateo 
Creek Upland 
Alluvial GW
(Background)

Gross Alpha (pCi/L) 580 1,100 2.5 – 15.0

Uranium (mg/L) 2.4 0.080 0.005 – 0.010

Selenium (mg/L) 0.410 0.040 0.005 – 0.005

Molybdenum (mg/L) 0.79 0.32 0.005 – 0.010

Chloride (mg/L) 90 10 3 – 8

Sulfate (mg/L) 837 205 5-20

Total Dissolved Solid
(mg/L)

1,690 520 125 – 300

New Mexico 1981 and 1986 Reports



PHASE 2 OBJECTIVE

 Assess Impact of Mine Discharge Water on 
Ground Water

 Change in Saturation Levels Over Time

 Change in Water Quality Over Time

 Trace Movement and Mixing of Mine Discharge 
Water with Formation Water

 Identify Isotopic Signatures

Mine Discharge 
Water is from 
Morrison Fm (Ore 
Zone) and Overlying 
Dakota Sandstone 
Formation (Drained 
into Morrison Fm)

Fingerprint
of Mine Water



MAJOR 
COMPONENTS OF 
PHASE 2 STUDY

Hydrogeology
 Hydrogeological Cross Sections

 Structure Map – Base of Alluvium

 Ground Water Flow Maps

 Chemical Isoconcentration Contour Maps

 Saturation Thickness Maps 

Geochemistry
 Trace Metals, 

 Major Ions, 

 Stable Isotopes of Water, 

 Sulfur Stable Isotopes

 Uranium Isotopes

 Uranium Activity Ratios



Draft – For Discussion Purposes Only

GEOLOGIC CROSS-SECTION D-D’

1960 Water Level

1977 Water Level

2015 Water Level
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ALLUVIAL
SATURATION
Pre-1960 est.
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ALLUVIAL
SATURATION

1977 est.
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ALLUVIAL
SATURATION

2015 est.
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Section 10
Mine

Section 15
Mine

Section 23
Mine

Section 17
Mine

Section 19
Mine

Section 24
Mine

Section 30W
Mine

United Western
Mine Section 33

Mine

Ann Lee
Mine

San Mateo
Mine

Sandstone
Mine

John Bully
Mine

Johnny M
Mine

Hogan
Mine

Marquez
Mine

Chill Willis
Mine

Cliffside
Mine

Section 27
Mine

Section 32
Mine

Section 30
Mine

Section 25
Mine

Section 22
Mine

Faith
Mine

Spencer
Mine

Mt. Taylor
Mine

Bucky
Mine

Section 12
Mine

Section 13
Mine

Mine Discharge
Water

Mine Discharge
Water
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Detailed Study Area
Lower SMC Basin Alluvium

HOMESTAKE

BLUEWATER

Where is the 
Leading Edge of 
Mine Discharge 
Water  Today?
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Homestake Well 920 (SMC-11)
Uranium-Time Trend Plot

1981 - 2015
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GEOLOGIC CROSS-SECTION E-E’
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Homestake Well R
Selenium-Time Trend Plot

1976 - 2006
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BASE OF ALLUVIUM 
STRUCTURE MAP

Draft – For Discussion Purposes Only
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PV-03
B-1115
SMC-20
TD-478
Yield 30 gpm
1986

EPA PV-06
8’ Wet Zone in Dakota

B-0659
SMC-23
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Yield – 15 gpm
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B-1636
SMC-25
LSM-62
TD-260
Yield – 5 gpm
2005
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Dry Hole

Dakota Saturation

Dakota Outcrop

Monitoring Well

Abandoned or Dry 
Monitoring Well

Draft – For Discussion Purposes Only
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GEOCHEMISTRY

 Stiff Diagrams

 Tri-Linear Diagrams

 Delta 18O and 2H Isotope Plot

 Uranium Mass vs Uranium Activity Ratio (UAR) Plot

 Chart of Geography Area vs UAR

 Sulfur Isotope Plot



PHASE 2 WELLS



STIFF 
DIAGRAMS
ALLUVIUM

Draft – For Discussion 
Purposes Only
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USGS
TRILINEAR
DIAGRAM
Upper SMC Basin
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EPA
TRILINEAR 
DIAGRAM
All Wells

Draft – For Discussion Purposes Only



EPA
TRILINEAR 
DIAGRAM
Bedrock Wells

Draft – For Discussion Purposes Only
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Draft – For Discussion Purposes Only
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PHASE 2 COMPLETION SCHEDULE - 2017

JAN FEB MAR APR MAY JUN JUL AUG

Initial Draft Phase 2 
Report to EPA

Revised Draft Phase 2 Report 
to ORD, NM and R9

Receive Comments 

Draft Final Report to 
Mgt for Concurrence 

Final Phase 2 Report 
Released 
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